The filling of polyolefins is a highly effective means of modifying their structure and properties. Fillers give polyolefins the ability effectively to absorb microwave and ionising radiation, increase their thermal conductivity, electrical conductivity, dielectric permittivity, and resistance to UV radiation, lower their flammability, improve their radiation resistance and weather ageing resistance, lower their creep under load, temperature expansion, cracking on contact with surfactants, and so on.
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The modification of polyolefins by introducing fillers with subsequent radiation treatment makes it possible to create materials in which not only the properties of the irradiated polymer and filler are combined but also new properties appear that are peculiar to only the filled and irradiated polymer. These materials can be used in the chemical industry, the nuclear industry, the building industry, electrical engineering, radio engineering, and so on.
Solid organic and mineral products can be used as fillers, but inorganic fillers are mainly used, comprising metal, oxide, and salt powders, glass fibre, carbides of certain elements, carbon black, graphite, talc, kaolin, whiting, asbestos, mica, etc.
The presence of fillers in irradiated polyolefins has a considerable effect on the nature of occurrence of radiation chemical processes in them, and also on the formation of a supermolecular structure in the polymer during its processing [1] .
Data on investigating the structure and properties of filled polyolefins modified by the radiation chemical method are contradictory in some cases. This seems to be due to the fact that the radiation modification of polymers is influenced considerably by the chemical nature and concentration of the introduced fillers; the fineness, the surface magnitude, and the shape of the particles; the presence and nature of the functional groups on the surface of the fillers; the physical and electrophysical nature of the filler particles. Here, depending on the listed parameters of the filler particles introduced, the structure of the polyolefins may undergo different changes [2] .
Aluminium oxide trihydrate (gibbsite) comprises a purified mineral filler that is used to give polymers fire resistance and to lower smoking. The growing use of aluminium hydroxide is connected with the successful combination of low cost and good properties. It is easily processed, is non-toxic, contains no halogens, and, on combustion, does not give off acrid products [3] . However, the effectiveness of aluminium hydroxide is considerably lower than that of halogen-and phosphorus-containing compounds, as a result of which its action becomes perceptible at high degrees of filling of the order of 50-60 wt%.
The present investigation was conducted on a radiation-crosslinked, halogen-free, low-flammability composite based on an ethylene-vinyl acetate copolymer filled with aluminium hydroxide that is used for the production of heat-shrinkable cable articles, and its polymer base -ethylene-vinyl acetate copolymer. The aim of the present work was to investigate the effect of the radiation dose on the effectiveness of crosslinking, the structure, and the properties of an ethylene-vinyl acetate copolymer without filler and of a filled low-flammability composite based on it.
The polymer base of the composite was an ethylenevinyl acetate copolymer with a vinyl acetate content of 18 wt%, and the fireproofing filler was aluminium hydroxide with a specific surface of 3-5 m 2 /g, the amount of which in the composite amounted to 60 wt%.
The components were mixed in melt form in a Banbury mixer at a temperature of 130°C for 25 min. From the composites obtained, test specimens were pressed.
Radiation treatment was carried out using b-radiation. The b-radiation generator was an LUE-8-5 electron accelerator; the accelerated electron energy was 6.3 MeV; radiation treatment was conducted in air to absorbed doses of 8, 10, 12, and 15 Mrad.
With increase in the radiation dose, an increase in the gel fraction content was observed for a polymer matrix based on a copolymer of ethylene and vinyl acetate (CEVA), from 47 to 66%. For a filled composite in the given dose range, the degree of crosslinking does not change so considerably -from 71 to 76%. The results of the dependence of the gel fraction content in the polymer base (CEVA) and with the introduction of 60% aluminium hydroxide (CEVA + 60AH) are presented in Figure 1 .
From the given data it can be seen that, in the entire dose range, the effectiveness of crosslinking is higher for the filled composite. This is probably due to the uneven distribution of absorbed energy between the components of the heterogeneous polymer system. On account of this, the polymer can receive an additional amount of energy, and then its radiolysis proceeds more effectively [2] .
The magnitude of gel fraction gives only a general idea of the nature of crosslinking. A great deal of information is given by data on thermal deformation and swelling of the polymer in solvents. Data on the thermal deformation at 130°C of specimens of CEVA and CEVA + 60AH at different radiation doses are presented in Figures 2 and 3 . From the data obtained it can be seen that increase in the radiation dose promotes a reduction in deformability. For a filled composite at all radiation doses and identical load, the thermal deformation is lower than for an unfilled polymer. This indicates a greater network density of the filled composite, formed after radiation treatment. This conclusion is also borne out by the results of the kinetics of swelling of CEVA and CEVA + 60AH in acetone, given in Figures 4 and 5. In the first period, swelling occurs at maximum speed, which is due to the presence of free space between the macromolecules. When the free space is filled, the solvent molecules begin to force units of the macromolecular chains away from each other, which leads to straightening and tensioning of the macromolecules and to the appearance of mechanical stresses, and consequently the swelling rate decreases. The maximum swelling rate was observed in the first 5 min; with further holding in the solvent, equilibrium values of swelling in the solvent were established, the magnitude of which depends on the radiation dose and the presence of filler.
Reduction in the degree of swelling with increase in the radiation dose, and also on introduction of filler, indicates the formation of a network of greater density.
The characteristic temperatures of processes that occur in polymer specimens during their controlled heating were determined by means of DSC analysis ( Table 1 ).
The temperature of the start of oxidative degradation is important. The dependence of the temperature of the start of oxidative degradation on the radiation dose is presented in Figure 6 . For a filled polymer, the temperature of the start of oxidation is 30°C higher than for an unfilled polymer without radiation treatment, and for irradiated specimens it is on average 10-15°C higher. There is also a reduction in the temperature of the start of oxidation with increase in the radiation dose both for filled and for unfilled specimens. Reduction in thermo-oxidative stability with increase in radiation dose is probably due to the fact that, on radiation treatment, tertiary carbon atoms build up in the polymer and there is a change in the total content of non-saturation and in the nature of its distribution [4] .
On the basis of the conducted investigations, the following conclusions can be drawn:
• The effectiveness of radiation chemical crosslinking of highly filled CEVA by comparison with unfilled CEVA has been established, and is borne out by data of gel fraction analysis.
• The formation of a denser structural network after radiation treatment in filled CEVA is confirmed by the lower degree of swelling in acetone and the lower thermal deformation during loading by comparison with unfilled CEVA at all radiation doses.
• Increase in the temperature of the start of oxidative degradation for filled CEVA by roughly 30°C by comparison with unfilled CEVA has been established, as well as decrease in the temperature of the start of oxidation with increase in radiation dose both for filled and for unfilled specimens.
